SUMMARY A case-control study of cancers of the upper alimentary tract was conducted in a hospital to assess the role of several risk factors, including alcohol consumption, which is reported here. Male patients from one community with cancers of the oral cavity (n = 278), pharynx (n = 225), and oesophagus (n = 236) formed the case group. Patients diagnosed as not having cancer (n = 215) formed one control group, and a comparable sample of individuals from the general population (n = 177) formed another control group. The risk of regular alcohol consumption along with the two well established risk factors of tobacco smoking and chewing were assessed from the linear logistic model fitted. The process of model fitting has been elaborated. Adjusted odds ratios of alcohol consumption in those under 60 years of age varied from 1-3 to 3-6-fold for developing oral cavity cancer, from 1 9 to 5*4-fold for pharyngeal cancer, and from 1 5 to 2-7-fold for oesophageal cancer, in different age groups. No association was observed between alcohol consumption and cancer in those over 60 years ofage. A synergistic effect was observed for the combined habit ofalcohol drinking with tobacco smoking and/or chewing. The fact that age is a risk factor independent of habit is also demonstrated.
In India, tobacco usage as a risk factor has been well established in several analytical studies of cancers of the upper alimentary' 2 and respiratory tracts.34
However, no information is available from this region on the risk associated with alcohol consumption and cancer, except for one study on oesophageal cancer.5
This paper explores the role of alcohol in cancer of the upper alimentary tract, that is, oral cavity, pharynx, and oesophagus. These cancers form over one-third of all cancers in males, as seen from the incidence figures available from several population based registries in the country,6 and the continued exploration of factors associated with these sites seems justified.
Materials and methods
In a case-control study information on alcohol consumption, which formed a part of the larger study on diet, was obtained from patients coming to Tata Memorial Hospital between 1976 and 1984. The methodology is given in detail elsewhere.7 Briefly, cancers of the oral cavity (ICD 8th revision, codes 141, 143-145), pharynx (codes 146,148), and oesophagus (code 150), comprising 278, 225, and 236 cases respectively, treated at this cancer hospital formed the case groups. All the cases were men from one community, viz, Hindus from the State of Maharashtra. Two sets ofcontrols were obtained. One control group was 215 male patients from the same community as the cases, who attended the Head and Neck Unit of the hospital with some complaint but were diagnosed as not having cancer. Futhermore, like the cases, the members of the control group were from the lower socioeconomic strata and received free treatment in the hospital. The second control group of 177 men was from the general population. Bombay city is divided into 170 electoral wards, and electoral rolls are available for each of these wards. A 0-5% random sample of men was picked from the 1978 electoral rolls of those wards where individuals of socioeconomic levels similar to those of the cases resided. Only those men who belonged to the community under study were interviewed.
Trained interviewers administered a questionnaire, which recorded information on subjects' demographic characteristics, habits of tobacco smoking and chewing, alcohol consumption, usual dietary intake before onset of disease, and medical history. The results with respect to dietary pattern and its association with cancers at these sites has already been reported. Those who had regular habits in the past but had stopped a year or more ago were excluded from the group with no habit. The proportion of ex-smokers varied from 5 0% to 9 7% for the five groups-the three case and two control groups. Similarly, the proportion of ex-chewers varied from 2% to 9-7% and ex-alcohol drinkers from 5% to 9%. Odds ratios associated with alcohol consumption vary with age in models that have age-alcohol interaction term (U14), and these are displayed for individual age groups. Odds ratios for alcohol consumption adjusted for smoking and chewing habits seem to be lower in the older age groups. Excluding the age group 60 and above, the adjusted odds ratios vary with age from 0 9 to 3 6-fold for oral cavity cancers, 1 9 to 5 4-fold for pharyngeal cancers, and 1 5 to 2 7-fold for oesophageal cancers in comparison with the two control groups. As The analysis was repeated, using only regular bidi smokers instead of all smokers and those who chewed tobacco instead of all chewers, with the non-cancer cases as the comparison group. There was no appreciable difference in the odds ratios associated with different habits and hence those have not been reported separately. This may well be because 80% of all regular smokers were bidi smokers and 90% of all regular chewers were tobacco chewers, ie, chewed tobacco with or without other ingredients, in the whole data set.
It would have been of interest to assess the doseresponse relation with quantity or with frequency of alcohol consumption but that was not possible because no information was collected on the quantity of alcohol consumed by the subjects, and the numbers per cell reduced sharply when the break-up by frequency of intake was considered.
Discussion
In this study alcohol drinking is shown to be a risk factor for cancers of the upper alimentary tract, in addition to smoking and chewing habits.
Almost all who drank alcohol consumed what is known as 'country' liquor-a locally distilled brewexcept for 12 individuals in the whole data set who drank whisky, rum or beer. The risk associated with alcohol drinking was higher in the younger age groups, and no association was seen in the age group 60 years and above. In fact the proportion of regular alcohol consumers was much lower in the age group 60 and above, varying from 19% to 24% for the three sites, whereas in the cases under 60 years of age the proportion of alcohol consumers was 38% to 48% for the three sites. In the under 60 age groups the risk of alcohol consumers developing oral cavity cancers went up to 3-6-fold, for pharyngeal cancers 19 to 5-4fold, and for oesophageal cancers 1b5 to 2.7-fold after adjusting for smoking and chewing habits. The risks were higher when alcohol was drunk in conjunction with tobacco chewing and/or smoking.
There is only one study from this region5 which reports risks associated with alcohol consumption and oesophageal cancers. In this study a 12-fold risk was shown for men who drank alcohol as well as chewed tobacco, and 18-fold for those who both smoked and drank alcohol. The risks for these combinations in the present study are similar or slightly higher. The risk of alcohol consumers and chewers for developing oesophageal cancers was 12 to 23-fold, except in the 60 + age group and for alcohol consumers and smokers the risk varied from 10 to 30-fold in different age groups, and with the two control groups. The earlier study5 was unable to demonstrate an association of alcohol intake alone with oesophageal cancers, whereas it has been possible to do so in the present study (1.5 to 2-7-fold, varying with age and two control groups).
The relation between alcohol and cancer has been known for some decades. Several case-control studies have demonstrated an increase in cancers of the upper alimentary tract in those who consume large amounts of alcohol in conjunction with cigarette smoking.
A study'0 in a population (Puerto Rican) economically similar to ours and with high incidence rates of cancers at these sites has reported risks for alcohol consumers-mainly illicitly distilled rumafter adjusting for smoking habit as 1 57 for mouth cancers, 1-62 for pharyngeal cancers, and 2-85 for oesophageal cancers. Another case-control study in Singapore Chinese"I has reported risks associated with samsu drinking for oesophageal cancers. Samsu is Chinese wine and is reported to be a strong liquor, the alcohol content being equivalent to that ofwhisky.
The risk for samsu consumers was significant at 1-97, and went up to 2-87 in those who drank daily. However, when this was adjusted in a logistic regression model, for several factors including smoking the risk was reduced to 1 20.
The risk of mouth and pharyngeal cancers in American whites has been reported 2 to range between 2-6 and 3-7 in those who smoke cigarettes and drink wine, whisky or beer, and the risk of oesophageal cancer'3 to be 6¢4-fold in heavy smokers and whisky drinkers. 192 Alcohol drinking has also been shown'4 to be a risk factor independent of cigarette smoking in cancers of the mouth and pharynx. The risk increased from 1 4 to 2-3-fold as the amount of alcohol intake increased from less than 0 4 oz to more than 1 Furthermore, nutritional deficiencies as mentioned in several studies may also increase susceptibility to the carcinogenic potential of an external agent. The increased risk of cancers at these sites (adjusted for habits) associated with poor nutrition, in particular the lack of fresh vegetables, fish, and to some extent pulses and buttermilk in the diet ofcases before disease onset, has already been reported.7
It should be mentioned that the case group and non-cancer control group were economically comparable and were picked from patients who were treated free in the hospital. Efforts were made to select general population controls from the same socioeconomic strata as the cases. Nevertheless, it needs to be noted that this was a purely urban group as opposed to a mix of urban-rural residents in the case group. This may give rise to case-control differences with respect to some likestyle factors that were not controlled for in the analysis.
Despite the limitations of a case-control approach, the present study has identified alcohol drinking as one of the risk factors that may be responsible for the elevated risk of upper alimentary tract cancers in men of the population studied. However, its mode ofaction in the carcinogenesis process is not clear and remains to be resolved. The analytical method employed has been elaborated, illustrating one of the frequently used and relatively newer techniques ofmodel fitting, which is applied to assess relationships between several variables and their effects on disease outcome.
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